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(57) ABSTRACT

A back light structure for a keyboard with back light
includes a supporting plate, a light guiding plate, a flexible
circuit board, and a light-emitting component. Keyswitch
structures of the keyboard are disposed on the supporting
plate. The light guiding plate is disposed under the support-
ing plate and has a through hole and a lateral surface. The
circuit board adheres onto both a lower surface of the light
guiding plate and a bottom surface of the supporting plate
and covers the lateral surface. The light-emitting component
is disposed on the circuit board in the through hole. Thereby,
the circuit board also performs as a light shading structure
for the lateral surface. A light reflection sheet need not cover
both the lateral surface and the circuit board for avoiding
light leakage but adheres onto only the lower surface,
conducive to reducing the structural thickness of the back
light structure.

17 Claims, 4 Drawing Sheets
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1
BACK LIGHT STRUCTURE AND
KEYBOARD WITH BACK LIGHT

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to a back light structure and a
keyboard with back light, and especially relates to a back
light structure, whose light-emitting components are dis-
posed inside its light guiding plate, and a keyboard with
back light having the back light structure.

2. Description of the Prior Art

Conventional keyboards with back light usually use a
light guiding plate with light-emitting components. If the
light-emitting components are disposed inside the light
guiding plate, for example in through holes formed insides
the light guiding plate, a flexible circuit board electrically
connected to the light-emitting components needs to be
disposed under the light guiding plate. Furthermore, for
increment of light usage, the keyboard with back light also
includes a light reflection sheet which is also disposed under
the light guiding plate. In order to avoid light leakage from
a side edge of the light guiding plate, the light reflection
sheet usually needs to totally cover the lower surface and all
side edges of the light guiding plate. However, in such
configuration, the light reflection sheet also needs to cover
the flexible circuit board, leading to a relative protrusion of
a portion of the light reflection sheet covering the flexible
circuit board. That is, the thickness of the back light struc-
ture of the keyboard with back light at least includes a
summation of the thicknesses at least of the light guiding
plate, the flexible circuit board, and the light reflection sheet.
Hence, in such back light configuration, the thickness sum-
mation becomes a bottleneck to thickness reduction.

SUMMARY OF THE INVENTION

An objective of the invention is to provide a back light
structure, whose flexible circuit board also can be used as a
structure for avoiding light leakage from edges of its light
guiding plate so as to be conducive to reduction in a whole
structural thickness, which overcomes the bottleneck in the
conventional back light structure that it is difficult to reduce
the structural thickness under the effect of thickness sum-
mation.

The back light structure of the invention is used in a
keyboard with back light. The keyboard with back light
includes a plurality of keyswitch structures. The back light
structure includes a supporting plate, a light guiding plate, a
flexible circuit board, and a light-emitting component. The
supporting plate is used for supporting the plurality of the
keyswitch structures has a bottom surface. The light guiding
plate is disposed under the supporting plate and has a
through hole, a lower surface and a lateral surface. The
flexible circuit board adheres onto both the lower surface of
the light guiding plate and the bottom surface of the sup-
porting plate and covers the lateral surface. The light-
emitting component is disposed on the flexible circuit board
and located in the through hole. Thereby, the flexible circuit
board also can be used as a light shading structure for the
lateral surface of the light guiding plate, so a light reflection
sheet need not cover the lateral surface of the light guiding
plate and the flexible circuit board for avoiding light leakage
but can adhere onto only the lower surface of the light
guiding plate for performing reflecting light and avoiding
light leakage. Such configuration is conducive to thickness
reduction of the back light structure.
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Another objective of the invention is to provide a key-
board with back light, which includes the back light struc-
ture of the invention. The keyboard with back light includes
a supporting plate, a plurality of keyswitch structures, a light
guiding plate, a flexible circuit board, and a light-emitting
component. The supporting plate has a bottom surface. The
keyswitch structures are disposed on the supporting plate.
The light guiding plate is disposed under the supporting
plate and has a through hole, a lower surface, and a lateral
surface. The flexible circuit board adheres onto the lower
surface of the light guiding plate and the bottom surface of
the supporting plate at the same time and covers the lateral
surface. The light-emitting component is disposed on the
flexible circuit board and located in the through hole.
Similarly, the flexible circuit board also can be used as a
structure of avoiding light leakage from the lateral surface of
the light guiding plate, which is conducive to a reduction in
the whole structural thickness so as to overcome the bottle-
neck in the conventional back light structure that it is
difficult to reduce the structural thickness due to the thick-
ness summation.

Compared with the prior art, the back light structure and
the keyboard with back light mentioned above directly use
the flexible circuit board to cover the lateral surface of the
light guiding plate. The light reflection sheet need not to
cover the lateral surface of the light guiding plate and the
flexible circuit board simultaneously for avoiding light leak-
age, i.e. from the light guiding plate, so the structural
thickness of the backlight structure can be reduced. There-
fore, under the requirement of avoiding light leakage, the
back light structure and the keyboard with back light of the
invention still can overcome the bottleneck in the conven-
tional back light structure that it is difficult to reduce the
structural thickness due to the summation of the thicknesses
at least of the light guiding plate, the flexible circuit board,
the light reflection sheet, and so on.

Another objective of the invention is to provide a key-
board with back light, which includes a supporting plate, a
plurality of the keyswitch structures, a light guiding plate, a
flexible circuit board, a light-emitting component, and a
light reflection sheet. The keyswitch structures are disposed
on the supporting plate. The light guiding plate is disposed
under the supporting plate. A lower surface of the light
guiding plate includes a first area and a second area. The first
area is closely adjacent to the second area. The first area has
a first through hole. The flexible circuit board substantially
covers the whole first area. The light-emitting component is
disposed on the flexible circuit board and located in the first
through hole. The light-emitting component provides illu-
mination light capable of entering the light guiding plate.
The light reflection sheet substantially covers the whole
second area. By use of the light reflection sheet and the
flexible circuit board, the illumination light escaping from
the first area and the second area of the light guiding plate
can be reflected back to the light guiding plate, and sub-
stantially no light leaks out from a boundary formed
between the light reflection sheet and the flexible circuit
board. Compared with the prior art, the keyboard with back
light can efficiently reflect the illumination light escaping
from the first area and the second area of the light guiding
plate back to the light guiding plate without overlapping of
the light reflection sheet with the flexible circuit board,
which is conducive to reduction in the structural thickness of
the whole keyboard with back light so as to overcome the
bottleneck in the conventional keyboard with back light that
it is difficult to reduce the structural thickness due to the
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summation of the thicknesses at least of the light guiding
plate, the flexible circuit board, the light reflection sheet, and
SO on.

These and other objectives of the present invention will
no doubt become obvious to those of ordinary skill in the art
after reading the following detailed description of the pre-
ferred embodiment that is illustrated in the various figures
and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic diagram illustrating a keyboard with
back light of a preferred embodiment according to the
invention.

FIG. 2 is a sectional view of the keyboard with back light
in FIG. 1 along the line X-X.

FIG. 3 is a sectional view of a keyboard with back light
of another embodiment.

FIG. 4 is a bottom view of a back light structure of the
keyboard with back light in FIG. 1.

FIG. 5 is a bottom view of a back light structure according
to another embodiment.

DETAILED DESCRIPTION

Please refer to FIG. 1 and FIG. 2. FIG. 1 is a schematic
diagram illustrating a keyboard with back light 1 of a
preferred embodiment according to the invention. FIG. 2 is
a sectional view of the keyboard with back light 1 along the
line X-X in FIG. 1. The keyboard with back light 1 includes
a casing 12, a back light structure 14, and a plurality of
keyswitch structures 16. The back light structure 14 and the
keyswitch structures 16 are accommodated in the casing 12.
The keyswitch structures 16 are exposed out of the casing 12
for a user to press. The back light structure 14 includes a
supporting plate 142, a light guiding plate 144, a light
reflection sheet 146, a flexible circuit board 148, and a
light-emitting component 150. Each keyswitch structure 16
is disposed on the supporting plate 142 and includes a
keycap 162, a lift mechanism 164, a resilient dome 166, and
a switch 168. The keycap 162 is disposed above the sup-
porting plate 142 and exposed out of the casing 12. The lift
mechanism 164 connects the keycap 162 and the supporting
plate 142 such that the keycap 162 is capable of moving up
and down relative to the supporting plate 142 through the lift
mechanism 164. The resilient dome 166 is disposed under
the keycap 162. The switch 168 is disposed under the
resilient dome 166 such that when the keycap 162 is pressed,
the keycap 162 can press the resilient dome 166 to trigger
the switch 168. The elastically-deformed resilient dome 166
produces a resilient force to urge the keycap 162 to move
upward for back to its original position. In practice, the
switches 168 are realized by a membrane circuit board 18,
but the invention is not limited thereto.

The light guiding plate 144 is disposed under the sup-
porting plate 142 and has a through hole 1442 and a lateral
surface 1444. The flexible circuit board 148 adheres onto a
lower surface 1446 of the light guiding plate 144 and a
bottom surface 1421 of the supporting plate 142 and covers
the lateral surface 1444; therein, the flexible circuit board
148 is not limited to totally adhering onto the lateral surface
1444. The light-emitting component 150 is disposed on the
flexible circuit board 148 and located in the through hole
1442 such that light for illumination (i.e. illumination light)
provided by the light-emitting component 150 can enter the
light guiding plate. Thereby, the flexible circuit board 148 is
directly used to avoid light leakage from the lateral surface

10

15

20

25

30

35

40

45

50

55

60

65

4

1444 of the light guiding plate 144, so another member for
avoidance of light leakage, for example the conventional
light reflection sheet covering the side edge of the light
guiding plate, is unnecessary. Therefore, the thickness of the
back light structure 14 at this location can be thinner than
that of the conventional back light structure at the corre-
sponding location, which is conducive to miniaturization
design for keyboard. In addition, the light reflection sheet
146 adheres onto the lower surface 1446 of the light guiding
plate 144 and is closely adjacent to the flexible circuit board
148. Thereby, light leakage from the lower surface 1446 of
the light guiding plate 144 also can be prevented. In another
aspect, the lower surface 1446 includes a first area 14464
and a second area 1446b. The first area 1446a is closely
adjacent to the second area 1446b. In practice, the first area
14464 is usually located at an edge portion of the lower
surface 1446. The second area 14465 can be defined to be
the area not belonging to the first area 1446a, but the
invention is not limited thereto. Therein, the first area 1446a
has the through hole 1442. The flexible circuit board 148
substantially covers the whole first area 1446a. The light
reflection sheet 146 substantially covers the whole second
area 14465. Thereby, the illumination light escaping from
the first area 14464 and the second area 14465 of the light
guiding plate 144 can be reflected back to the light guiding
plate 144. Therefore, the light reflection sheet 146 and the
flexible circuit board 148 of the back light structure 14 can
avoid light leakage from the lower surface 1446 and the
lateral surface 1444 of the light guiding plate 144 without
overlapping, so that the thickness of the back light structure
14 can be thinner than that of the conventional back light
structure, which is conducive to miniaturization design for
keyboard.

In the embodiment, the light-emitting component 150 is
of a side lighting type. The light-emitting component 150
has a side light-emitting surface 1502 toward an inner
sidewall surface 14424a of the through hole 1442, such that
the light (i.e. the illumination light) emitted from side
light-emitting surface 1502 by the light-emitting component
150 can mostly enter the light guiding plate 144 through the
inner sidewall surface 1442a. In general, the side-lighting
light-emitting component 150 has a higher height. When the
thickness of the light guiding plate 144 is relatively thinner,
a component above the light guiding plate 144 needs to
provide space for avoiding structural interference. In the
embodiment, the supporting plate 142 disposed above the
light guiding plate 144 has a raised structure 1422 for
forming a relief recess 1424 communicating with the
through hole 1442. The light-emitting component 150 can be
partially accommodated in the relief recess 1424 for avoid-
ing a structural interference with the supporting plate 142. In
practice, for avoiding a protrusion of the membrane circuit
board 18, disposed above the supporting plate 142, at the
raised structure 1422, the membrane circuit board 18 can has
a through hole 182 at a portion corresponding to the raised
structure 1422, such that the raised structure 1422 is partially
accommodated in the through hole 182 for avoiding a
protrusion due to a structural interference with the mem-
brane circuit board 18.

Please refer to FIG. 3, which is a sectional view of a
keyboard with back light 3 of another embodiment; the
cutting position thereof can be indicated by the line X-X in
FIG. 1. The keyboard with back light 3 is substantially
structurally equal to the keyboard with back light 1, so the
keyboard with back light 3 still uses component notations of
the keyboard with back light 1 in principle. The main
difference between the keyboard with back light 3 and the
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keyboard with back light 1 is that in the keyboard with back
light 3, a relief recess 1425 of the supporting plate 142 is
realized directly by a through hole 1423. The light-emitting
component 150 is partially accommodated in the relief
recess 1425 formed by the through hole 1423. Therefore, the
supporting plate 142 of the keyboard with back light 3 does
not need the raised structure 1422 of the keyboard with
backlight 1; the membrane circuit board 18 of the keyboard
with back light 3 does not need the hole 182 of the keyboard
with back light 1 either. It is added that in the embodiment,
generally the accommodating space formed by the through
hole 1442 of the light guiding plate 144 and the through hole
1423 of the supporting plate 142 is enough to accommodate
the light-emitting component 150, so the membrane circuit
board 18 need not to have another hole for avoidance of
reference further; however, the invention is not limited
thereto.

In the above embodiments, the keyboard with back light
1 has a rectangle profile substantially. The flexible circuit
board 148 is located at the short edge of the rectangle profile.
Please refer to FIG. 4, which is a bottom view of the back
light structure 14. In practice, the coverage area of the light
reflection sheet 146 and the flexible circuit board 148 is
larger than the area of the light guiding plate 144 but similar
to the area of the supporting plate 142, so the light guiding
plate 144 and the light-emitting components 150 are shown
in dashed lines in FIG. 4. The light-emitting components 150
are disposed only at right side of the light guiding plate 144,
but the invention is not limited thereto. For example, the
back light structure 14 can be provided with another set of
the flexible circuit board 148 and the light-emitting compo-
nents 150 disposed at the opposite side, i.e. the left side of
the light guiding plate 144. For another example, as shown
by FIG. 5, the flexible circuit board 148 and the light-
emitting components 150 are disposed at the bottom side of
the light guiding plate 144. In practice, the disposition of the
flexible circuit board 148 and the light-emitting components
150 in FIG. 5 can be altered to be at the top side of the light
guiding plate 144, or two sets of the flexible circuit board
148 and the light-emitting components 150 are configured at
both the top and bottom sides of the light guiding plate 144.
However, the invention is not limited thereto.

As discussed above, the back light structure and the
keyboard with back light of the invention directly use the
flexible circuit board to cover the lateral surface of the light
guiding plate for avoiding light leakage from the lateral
surface of the light guiding plate, so it is unnecessary for the
light reflection sheet to also cover the lateral surface. The
light reflection sheet can adhere onto the lower surface of the
light guiding plate and be closely adjacent to the flexible
circuit board, which also avoiding light leakage from the
light guiding plate between the light reflection sheet and the
flexible circuit board. Therefore, compared with the prior
art, the light reflection sheet of the back light structure of the
invention need not cover the flexible circuit board, so the
structural thickness of the back light structure can be
reduced, which overcomes the bottleneck in the conven-
tional back light structure that it is difficult to reduce the
structural thickness due to the summation of the thicknesses
at least of the light guiding plate, the flexible circuit board,
the light reflection sheet, and so on.

Those skilled in the art will readily observe that numerous
modifications and alterations of the device and method may
be made while retaining the teachings of the invention.
Accordingly, the above disclosure should be construed as
limited only by the metes and bounds of the appended
claims.

6

What is claimed is:

1. A back light structure for a keyboard with back light,
the keyboard with back light comprising a plurality of
keyswitch structures, the back light structure comprising:

5 a supporting plate for supporting the plurality of the
keyswitch structures, the supporting plate having a
bottom surface;

a light guiding plate disposed under the supporting plate,
the light guiding plate having a first through hole, a
lower surface, and a lateral surface;

a flexible circuit board adhering onto both the lower
surface of the light guiding plate and the bottom surface
of the supporting plate and covering the lateral surface;
and

a light-emitting component disposed on the flexible cir-
cuit board and located in the first through hole.

2. The back light structure of claim 1, wherein the
light-emitting component has a side light-emitting surface
toward an inner sidewall surface of the first through hole.

3. The back light structure of claim 1, wherein the
supporting plate has a relief recess, the first through hole
communicates with the relief recess, and the light-emitting
component is partially accommodating in the relief recess.

4. The back light structure of claim 3, wherein the
supporting plate has a raised structure for forming the relief
recess.

5. The back light structure of claim 3, wherein the
supporting plate has a hole for forming the relief recess.

6. The back light structure of claim 1, further comprising
a light reflection sheet adhering onto the lower surface of the
light guiding plate.

7. The back light structure of claim 6, wherein the light
reflection sheet is closely adjacent to the flexible circuit
board, and a boundary is formed between the light reflection
sheet and the flexible circuit board, so that substantially no
light leaks out from the boundary.

8. A keyboard with back light, comprising:

a supporting plate, the supporting plate having a bottom

surface;

a plurality of keyswitch structures disposed on the sup-
porting plate;

a light guiding plate disposed under the supporting plate,
the light guiding plate having a first through hole, a
lower surface, and a lateral surface;

a flexible circuit board adhering onto both the lower
surface of the light guiding plate and the bottom surface
of the supporting plate and covering the lateral surface;
and

a light-emitting component disposed on the flexible cir-
cuit board and located in the first through hole.

9. The keyboard with back light of claim 8, wherein the
light-emitting component has a side light-emitting surface
toward an inner sidewall surface of the first through hole.

10. The keyboard with back light of claim 8, wherein the
supporting plate has a relief recess communicating with the
first through hole, and the light-emitting component is
partially accommodated in the relief recess.

11. The keyboard with back light of claim 10, further
comprising a membrane circuit board disposed above the
supporting plate, wherein the supporting plate has a raised
structure for forming the relief recess, the membrane circuit
board has a second through hole, and the raised structure is
65 partially accommodated in the second through hole.

12. The keyboard with back light of claim 10, wherein the
supporting plate has a hole for forming the relief recess.
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13. The keyboard with back light of claim 8, further
comprising a light reflection sheet adhering onto the lower
surface of the light guiding plate.

14. The keyboard with back light of claim 13, wherein the
light reflection sheet is closely adjacent to the flexible circuit
board.

15. A keyboard with back light, comprising:

a supporting plate, the supporting plate having a relief

recess;

a plurality of keyswitch structures disposed on the sup-

porting plate;

a light guiding plate disposed under the supporting plate,

a lower surface of the light guiding plate comprising a
first area and a second area, the first area being closely
adjacent to the second area, the first area having a first
through hole, the first through hole communicating
with the relief recess;

a flexible circuit board substantially covering the whole

first area;

a light-emitting component disposed on the flexible cir-

cuit board and located in the first through hole, the

5
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light-emitting component being partially accommo-
dated in the relief recess, the light-emitting component
providing illumination light capable of entering the
light guiding plate; and

a light reflection sheet substantially covering the whole

second area, wherein the illumination light escaping
from the first area and the second area of the light
guiding plate is reflected back to the light guiding plate
by the light reflection sheet and the flexible circuit
board, and substantially no light leaks out from a
boundary formed between the light reflection sheet and
the flexible circuit board.

16. The keyboard with back light of claim 15, further
comprising a membrane circuit board disposed above the
supporting plate, wherein the supporting plate has a raised
structure for forming the relief recess, the membrane circuit
board has a second through hole, and the raised structure is
partially accommodated in the second through hole.

17. The keyboard with back light of claim 15, wherein the
supporting plate has a hole for forming the relief recess.
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